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ABSTRACT
Background Although clozapine is the most effective 
drug for treatment- resistant schizophrenia, its use remains 
restricted in clinical practice in India. The delay in initiating 
treatment with clozapine and its impact on disease 
outcome needs evaluation.
Aim To identify the implications of delaying clozapine 
initiation in clinical outcomes among people with 
treatment- resistant schizophrenia.
Methods Subjects with treatment- resistant schizophrenia, 
stabilised on clozapine monotherapy, were recruited from 
the outpatient clinic of a general hospital psychiatry unit 
offering tertiary care services in Thrissur district, Kerala, 
India. A retrospective cohort design was employed, 
and information on duration of illness, total duration 
of treatment and duration of treatment with clozapine 
was collected. Present symptom status was measured 
using the Positive and Negative Syndrome Scale. Factors 
associated with higher symptom scores were analysed 
using an independent sample t test, Spearman correlation 
and multiple linear regression.
Results Forty subjects stabilised on long- term clozapine 
therapy formed the study sample. The mean dose of 
clozapine used in the study population was 200 mg. The 
mean duration of antipsychotic treatment before starting 
clozapine was 89.3 months (7.4 years). The duration of 
treatment before starting clozapine was found to have a 
significant positive association with the total Positive and 
Negative Syndrome Scale score (correlation coefficient 
0.40; p=0.01) and negative symptom score (correlation 
coefficient 0.33; p=0.04). The multiple regression analysis 
adjusting for covariates showed that the duration of 
treatment before starting clozapine was an independent 
factor associated with a higher negative symptom score in 
the Positive and Negative Syndrome Scale (slope β=0.05; 
p=0.02; R2=0.27).
Conclusion Poor treatment outcomes in treatment- 
resistant schizophrenia could be secondary to a delay in 
initiating clozapine therapy.

InTRoduCTIon
Schizophrenia affects about 1% of the general 
population and is a leading cause of disability. 
Pharmacotherapy with antipsychotic drugs 
remains the mainstay in the management 
of schizophrenia. However, about 30% of 
patients respond poorly to adequate doses 
of conventional first- line antipsychotic drugs 
and about 7% show no response.1 Treatment 
resistance is defined as the failure to respond 

to at least two first- line antipsychotic drugs in 
adequate doses for a period of 6 weeks.2

Clozapine, a second- generation anti-
psychotic, is found to be most effective in 
managing treatment- resistant cases of schizo-
phrenia.3 This effectiveness may be attributed 
to its unique, yet not fully understood, mech-
anism of action on neuronal receptors. 
Clozapine is also known to cause potentially 
fatal side effects such as agranulocytosis, 
myocarditis and cardiomyopathy. Despite its 
side effect profile, treatment with clozapine 
is known to reduce the overall mortality in 
schizophrenia, mainly by lowering the risk of 
suicide.4

Even though there is strong evidence in 
favour of its use in treatment- resistant schizo-
phrenia, the actual use of clozapine remains 
limited in clinical practice.5 There is substan-
tial delay in initiating clozapine worldwide, 
and high- dose antipsychotic therapy and 
polypharmacy are often resorted to before 
initiation of clozapine therapy.6

We wanted to study the profile of patients 
on long- term clozapine monotherapy from 
a general hospital psychiatry unit to identify 
the delay in starting clozapine therapy for 
managing treatment- resistant schizophrenia 
and if that had impacted the overall clin-
ical outcome. We looked at the duration of 
treatment with antipsychotics before starting 
clozapine to see if they were associated with 
poor outcome among these patients.

MATeRIAlS And MeThodS
The study was conducted from a general 
hospital psychiatry unit offering tertiary care 
services in Thrissur district, Kerala, after 
getting approval from the Institutional Ethics 
Committee.

We identified outpatients of the department 
of psychiatry on 3 fixed days of the week from 
January 2016 to January 2017. On the basis of 
previous literature,7 the sample size required 
to detect the expected deviation of correla-
tion from zero with a type 1 error/alpha set 
at 0.05 and power at 0.8 was calculated to be 
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Figure 1 CONSORT diagram. CGI, Clinical Global 
Impression; CONSORT, Consolidated Standards of Reporting 
Trials; ICD-10, International Classification of Diseases 10.

36.8 Hospital records were reviewed and patients meeting 
the International Classification of Diseases- 10 diagnosis 
of schizophrenia, who were currently on a stable dose 
of clozapine for more than 8 weeks and had symptom 
stability for a minimum period of 6 weeks were included 
in the study. Symptom stability was defined as no change 
in the Clinical Global Impression (CGI) severity of illness 
score for at least 6 consecutive weeks. Subjects receiving 
other antipsychotics and those with significant disabling 
comorbidities such as neurodegenerative disorders or 
mental retardation were excluded.

Subjects and their caregivers were interviewed, and 
sociodemographic details were collected.

The Modified Kuppuswamy Scale was used to measure 
socioeconomic status.9 Information regarding the age of 
onset of schizophrenia, duration of illness, duration of 
treatment with antipsychotics other than clozapine, dura-
tion of treatment with clozapine, current dose of clozapine 
and history of smoking was retrieved from hospital records. 
Duration of untreated psychosis (period from the onset 
of illness to initiation of antipsychotic treatment) was also 
calculated. Duration of treatment before starting clozapine 
was defined as the period from the initiation of antipsy-
chotic treatment to the onset of clozapine treatment.

The primary outcome was quantified using the Positive 
and Negative Syndrome Scale (PANSS) and CGI severity 
scale. Secondary outcomes were measured using CGI- 
global improvement and CGI- efficacy index. Assessments 
were performed by clinicians trained in psychiatry who 
were blinded to the clozapine status of the patient.

Measures
Positive and Negative Syndrome Scale
PANSS has been widely used in clinical research for 
rating symptom severity in patients with schizophrenia 
since it was first published in 1987 by Kay et al.10 The scale 
consists of 30 items pertaining to the positive, negative 
and general psychopathology scale. Each of the items was 
scored from 1 to 7 points, totalling up to scores ranging 
from 30 to 210. PANSS is well characterised, standardised 
and sensitive to treatment response.11

Clinical Global Impression Scale
The CGI is a widely used subjective scale performed 
by experienced clinicians and researchers. It provides 
a global perspective on symptom severity, response to 
treatment and efficacy.12 Severity is rated relative to past 
clinical experiences with patients who have the same diag-
nosis. CGI- global improvement is rated by comparing the 
patient’s present condition with that at the beginning of 
the treatment. The CGI- efficacy index incorporates both 
therapeutic effects and side effects of the treatment.

Statistical analysis
Patients were assigned into low and high symptom 
severity groups based on the PANSS scores. Low symptom 
score was defined as a PANSS score less than 58 based 
on previous studies.3 13 Various factors associated with a 

higher PANSS score were identified using independent 
sample t test. These factors were further evaluated using 
spearman’s correlation and multiple linear regression 
analyses. Multiple regression analysis for the relationship 
between each component of PANSS (positive, negative 
and general psychopathology scale) and delay in intiating 
clozapine was done adjusting for coviariates like age of 
onset of schizophrenia, duration of untreated psychosis, 
duration of illness and clozapine dose used. Statistical 
analysis was done using R statistical software.14

ReSulTS
During the 1- year study period, 78 patients were identified 
to be on long- term clozapine treatment. We recruited 40 
patients who met the study criteria. Reasons for exclusion 
were recent change in symptom score or clozapine dose 
(24 subjects) and diagnosis of a schizoaffective disorder or 
bipolar affective disorder (9 subjects). Two subjects were on 
another antipsychotic drug along with clozapine and one 
patient had mental retardation. Two patients on clozapine 
were excluded due to incomplete treatment records 
(figure 1).

The mean age of the study population was 33 (10) years. 
Most of the subjects were men (82%). The majority of 
the subjects (75%) were without life partners, and 90% of 
them belonged to a low socioeconomic status. All patients 
had received some level of formal education.

The mean age of onset of schizophrenia in the study 
population was 20.6 (6.8) years. The average duration of 
illness was 13.5 years. Most subjects (62.5%) had a low score 
on the CGI severity scale (CGI <4), and 67% showed a low 
symptom score in PANSS (<58). As expected, all patients 
showed some level of improvement. Of the patients, 40% 
scored ‘very much improved’ and 57.5% scored ‘much 
improved’ on the CGI improvement scale. According 
to the CGI- efficacy index, 25% of patients reported no 
side effects and 70% reported side effects that did not 
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Table 1 Descriptive parameters of patients on long- term 
stable clozapine monotherapy

Descriptive parameters Mean SD

Age (years) 33.75 10.04

Age of onset of schizophrenia (years) 20.68 6.83

Duration of untreated psychosis (months) 39.86 52.45

Duration of treatment prior to starting 
clozapine (months)

89.28 87.84

Duration of treatment with clozapine 
(months)

47.23 47.07

Present clozapine dose (mg) 192.5 114.8

Table 2 Independent sample t test for analysis of the association between various factors and PANSS

Variables
High symptom 

severity
Low symptom 

severity*
Mean 

difference 95% CI
Two- sided 

p value

Age (years) 33.62 33.81 −0.19 −7.42 to 7.02 0.954

Age of onset (years) 18.31 21.82 −3.51 −7.49 to 0.48 0.08

Duration of illness (months) 184.62 145.85 38.77 −36.24 to 113.76 0.294

Duration of clozapine treatment (months) 38.85 51.26 −12.41 −39.20 to 14.37 0.354

Duration of untreated psychosis (months) 20.29 49 −28.71 −63.67 to 6.24 0.101

Duration of treatment prior to starting 
clozapine (months)

134.85 67.33 67.52 2.31 to 132.71 0.043†

Clozapine dose (mg) 238.46 170.37 68.09 −12.39 to 148.58 0.093

CGI- global improvement 2.08 1.41 0.67 0.42 to 0.92 <0.001†

CGI- efficacy index 5.62 2.92 2.70 1.68 to 3.70 <0.001†

*Low symptom severity defined as PANSS <58.
† Significance at p < 0.05
CGI, Clinical Global Impression; PANSS, Positive and Negative Syndrome Scale.

interfere with functioning. Only 5% of patients reported 
significant side effects.

Treatment characteristics
About half (47.5%) of the patients did not receive any 
treatment for more than 1 year after the onset of symp-
toms and 3 patients remained untreated for more than 
5 years. The mean duration of treatment before starting 
clozapine was found to be 89.3 (87.8) months. The 
average clozapine dosage in the study population was 
200 mg per day. The dose received ranged from 25 to 
500 mg. Of the subjects, 77.5% were found to be clini-
cally stable on clozapine doses between 100 and 300 mg. 
Table 1 shows the descriptive parameters of patients on 
long- term stable clozapine monotherapy.

Factors associated with severity
The study population was divided into low and high 
symptom severity groups based on the PANSS scores. 
Analysis for the association with clinical outcome was 
done using independent sample t tests. The duration of 
treatment before starting clozapine was associated with 
a poor clinical outcome, as indicated by a significantly 
higher PANSS score among patients with high symptom 

severity (mean difference=67.52; 95% CI: 2.31 to 132.71; 
p=0.04). However, variables such as duration of untreated 
psychosis, gender, age of onset of illness, duration of 
illness and duration of treatment did not show a signifi-
cant association with clinical outcome. Table 2 shows the 
results of independent sample t test for analysis of the 
association between various factors and clinical outcome.

Tests of association
The Spearman rank correlation analysis revealed a posi-
tive association between the duration of treatment with 
antipsychotic drugs before starting clozapine with both 
the total PANSS score (correlation coefficient 0.40; 
p=0.01) and negative symptom score in PANSS (correla-
tion coefficient 0.33; p=0.04). The clozapine dose 
required to stabilise the symptoms also showed a positive 
correlation with the total PANSS score (correlation coef-
ficient 0.47; p=0.002). However, there was no significant 
correlation between the duration of treatment before 
starting clozapine and the positive symptom score and 
global psychopathology scale components of PANSS. The 
duration of untreated psychosis did not demonstrate any 
significant correlation to the PANSS score in our study 
population (table 3).

Regression analysis
The multiple regression analysis adjusting for covariates 
such as duration of untreated psychosis, age of onset of 
schizophrenia, clozapine dose used to stabilise the symp-
toms and total duration of illness demonstrated a signif-
icant positive correlation between the negative symptom 
score in PANSS and the duration of treatment before 
starting clozapine (slope β=0.05; p=0.04; 95% CI : 0.004 to 
0.089; R2=0.27) (figure 2). However, the multiple regres-
sion analysis adjusting for covariates could not replicate 
a significant association between the total PANSS score 
and duration of treatment before starting clozapine. 
The delay in starting clozapine therapy was found to be 
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Table 3 Correlation matrix

Duration of 
treatment 
before starting 
clozapine

Age of onset of 
schizophrenia

Duration 
of illness

Clozapine 
dose

Duration of 
untreated 
psychosis

Duration of 
clozapine 
use

Total PANSS score 0.40** −0.35** 0.18 0.47** −0.01 −0.01

Positive symptom score in PANSS 0.10 0.06 0.04 0.50*** 0.07 0.12

Negative symptom score in PANSS 0.33** −0.37** 0.03 0.31 0.00 −0.19

Global psychopathology score in 
PANSS

0.23 −0.29 0.23 0.34** −0.03 0.13

Clozapine dose 0.34** −0.33** 0.28 1.00 0.03 0.04

Duration of treatment before 
starting clozapine

1.00 −0.15 0.68**** 0.34** −0.14 0.24

Duration of illness 0.68**** −0.11 1.00 0.28 0.20 0.52***

Duration of untreated psychosis −0.14 −0.10 0.20 0.03 1.00 −0.21

Duration of clozapine use 0.24 0.07 0.52*** 0.04 −0.21 1.00

Age of onset of schizophrenia −0.15 1.00 −0.11 −0.33** −0.10 0.07

****P < 0.001, ***p < 0.01, **p < 0.05
PANSS, Positive and Negative Syndrome Scale.

Figure 2 Duration of treatment before starting clozapine 
and negative symptom score in the Positive and Negative 
Syndrome Scale.

an independent factor associated with a higher negative 
symptom score in PANSS.

dISCuSSIon
Main findings
The mean duration of treatment with other antipsy-
chotics before the initiation of clozapine therapy was 7.4 
years. Wheeler15 reported a mean duration of 9.7 years of 
treatment with antipsychotics before clozapine was initi-
ated in their patients. Other studies have focused mainly 
on ‘theoretical delay’ in starting clozapine.16 Theoretical 
delay was measured from the point when cases met the 
diagnostic criteria for treatment- resistant schizophrenia 
(poor response to two adequate antipsychotic trials given 
for 6 weeks each) to the point of initiation of clozapine. 
Howes et al8 reported a mean theoretical delay of 4 years. 
A similar study from India by Grover et al 17 reported a 

mean delay of 2 years. We could not evaluate the theo-
retical delay as most of our subjects did not receive 
sequential antipsychotic trials. Many of the subjects had 
prolonged treatment with higher doses, and the use of 
polypharmacy was commonly encountered before initi-
ation of the second antipsychotic trial. We therefore 
thought that the calculation of theoretical delay by the 
existing method would not be useful and thus we did not 
pursue the same.

There could be many reasons for the delay in initiating 
clozapine therapy. Concerns regarding tolerability and 
refusal for regular blood monitoring could be important 
factors.18 Howes et al8, while reporting the frequent use of 
polypharmacy and higher than recommended doses of 
antipsychotics before initiation of clozapine, commented 
that the delay in initiation of clozapine therapy was often 
due to non- adherence to the guidelines by the clinicians. 
Resource limitations, non- availability of mental health 
professionals and additional costs for frequent follow- ups 
and blood tests could be other barriers to early initiation 
of clozapine therapy.

Factors affecting treatment outcome
Our analysis found the duration of treatment with 
other antipsychotics before starting clozapine was the 
only factor significantly associated with higher negative 
symptom scores after adjustment for potential covariates. 
Üçok et al19 had reported delay in starting clozapine and 
a higher clozapine dose as independent contributors 
towards response to clozapine. Perkins et al20 in a review 
concluded that the duration of untreated psychosis is a 
potentially modifiable prognostic indicator, and Lieb-
erman et al21 found early age of onset and female gender 
to be predictors of poor response to clozapine. However, 
we could not find any significant association of PANSS 
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scores with gender, age of onset or duration of untreated 
psychosis in our study.

Clozapine dose
The average daily dose of clozapine that this sample of 
clinically stable patients with treatment- resistant schizo-
phrenia received was 200 mg. The dosage received ranged 
from 25 to 500 mg per day, with most of them (77.5%) 
getting 100 to 300 mg per day. Our finding supports 
reports from India suggesting that a daily dosage of 150 
to 300 mg of clozapine is adequate for symptom control.22 
Clinical trials done in India also used an average of 250 
to 300 mg of clozapine per day to achieve a response,23 24 
unlike the average doses reported from Europe and USA, 
which were higher.25 The doses reported by us refer only 
to the doses needed for maintenance of remission and 
thus do not indicate the doses needed for the control of 
symptoms in the initial phase of treatment.

Strengths and limitations
Unlike many previous studies, we studied patients stabi-
lised on long- term clozapine monotherapy. We examined 
the association between the delay in starting clozapine and 
treatment outcome and looked at factors associated with 
poor outcomes following clozapine therapy. We found an 
association between clinical outcome and the duration of 
treatment before initiating clozapine therapy. Recall bias 
and interviewer bias could potentially affect the results 
of our study. We attempted to limit recall bias by a review 
of medical charts whenever available and interviewer bias 
by blinding the clinician performing PANSS assessments 
to the clozapine status of the patient. The small sample 
size and the study setting limit the generalisability of our 
findings.

Implications
We found an association between clinical outcome and 
the duration of treatment before clozapine initiation. 
Two possible explanations for this finding can be consid-
ered. Some patients could develop treatment resistance 
later in the course of the illness. This late- onset treatment 
resistance could indicate poor prognosis. Pharmacolog-
ical modulation of the underlying neurophysiological 
substrate in these patients may not be effective, unlike 
those who manifest treatment resistance early in the 
course of the illness. The second possibility is one of non- 
response or poor response to clozapine therapy when 
there is a delay in initiating clozapine therapy in patients 
who need it. This would suggest that there is a window of 
opportunity in the management of treatment resistance 
in patients with schizophrenia and that could be lost by 
the delay in the initiation of treatment using clozapine. 
We need to examine both these possibilities in future 
studies addressing treatment resistance in schizophrenia. 
These findings, if replicated, can have implications for 
the management of treatment resistance in patients with 
schizophrenia.

ConCluSIon
The duration of pharmacological treatment before initi-
ation of clozapine appears to be a potentially modifiable 
factor associated with treatment outcome. There is an 
emerging consensus for earlier initiation of clozapine 
in patients unresponsive to first- line antipsychotics. The 
role of delay in starting clozapine as an independent 
prognostic indicator in treatment- resistant schizophrenia 
merits further study. Barriers that lead to the delay in 
initiating clozapine therapy should be identified and 
dealt with.
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